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[^|g§SS] 20 

[3fd*as] 14 

[&A>S^S] 10 

imm 

[§j¥AHW] 1. fief AH- §Ai|AH(£E5)_1 



2 



29,000 S 

14.000 §1 

26,000 §1 

429,000 S 

498.000 SI 



167,600 a 
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f"8-*Rr H^IS. ^ 7]^^ ^}-g- ^#{Composition 

containing Asiasari Radix extracts for protecting brain cells and improving 
memory} 

5- *fl-fcl^##(3-^ 1)5] AMPAofl S]tb Al^^lS % v £^- ^^lJl^r* M-E} 
^ ^5-+ S§€*r(n=5)oM, cfls5-<Hl cfl*V -H-S]^^r *: P<0.05 

W. M-^-VH ^^"± S^*r(n=5)*H, tfl^^ofl tfltr **: PO.01 

£ 3^ 4^##(^ 1)2} AMPAofl ^tr ^l^^li ^ 0 H1 tfl^ ^afls*}--!- 
i^El-^cf. u^vfl ^ sg^± 3E^*Kn=5)<>M, cfl^oj] nfltr -fr3-S£r ***: 
PO.001 o]cf-. 

£ 4-8- ^l^#-§-(-g-5l 2, ^g-SJ 3, 4 ^ ^-s| 5)^ AMPA<H1 ^ 

2:^-^1 tfl^j. -ft-2^£r ***: P<0.001 ^14. 

-£ 5^r 4<y^##(^-^ 1)^ ^ja^i ^.SJl^I- M-Ef^flcf. M-EfVjH 
^± X^*Kn=5)°M, #* r # M-E}^^) ^ ^ ^ ^ 
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AID (Duncan's multiple range testHl P<0.05°lH *\3. ^#^1- M-E}\flT}. 

£ 6^r 4^#-§-(l-^ 1, S-^ 2, 3, ^ 4 ^ 5)3] o}ZLM}2- 

*: PO.05, ***: P<0.001 °}tf. 

51 7^ 1)3 7]^^ ^ Jl^# M-B^^cf. 14 E]-^ ^ 3§ 
-3-± a§^^(n=8)ol^, rfls^-oil cfltb -ft-3^£- **: P<0.01 o]^f. 

£ 8-& 2, 3, &n 4 ^ ^ 5)3 7l<^^ ^Jl4» 

M-Bj-^c]-. u)-Bl-vH ^ S^*r(n=8)°H, tH^^ofl tfl^ -f r ^^^ *: 
P<0.05, **: P<0.01 <>1^. 

£ 9£r ^-^a] 2)3 7)&n ^^ls^(NaN0 2 *1^)«- 4 

3-^. 3-3-VH ^5"+ If 3 J^(n=8)ol^, ^2:5-^1 tHtb -fr3^£r *: P<0.05 

°13". 

£ IOtt ^^f-^l 1, 2 ^ ^5] 4)2} 7}^% 

3-(8^ W D l5.-^l^)lr M-^^^f. ^ ^^"± a^*r(n=10)oH, cfl 

cflth -R-3^£r *: P<0.05, **: P<0.01 °13-. 
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r 



^(Kainate) ^-Ml ^ IS , 3R-ACPD <tMMH ^-§-1: M-^t}[Craig 

CR, Stitzel RE, Modern Pharmacology with clinical applications, 293-302, 

v. 

1997]. H^*r oi^r H^l^l #o]*7ll SJjl, ^4 

«7l>a «fl^-§-°l ^7>*r^, S^vflS] oflui^^cl ATP7> #<H-&<H ol^a^ 

°1*>H 3^ 3H£^ ^l^^i^l-^ 0 ! NMDA, AMPA, ifl o] e 

413 ^Ir^Hl ^-S-^ -^(excitotoxicity)^- ^15. iBiifli 

3 2Hr( amyotrophic lateral sclerosis) 413 ^^(neurodegenerat ive 

disorders)*}- ^b]^ #3)* -fi-^KrHI f-_a.tr t}^ ?ASLsL ' <&^A 

91^ [Haloween, B. , Reactive oxygen species and the central nervous system. 
J. Neurochem. 59, 1609-1623, 1992; Coyle, J. T. ^ Puttfarcken, P., Oxidative 
stress, glutamate, and neurodegenerative disorders. Science 262, 689-695, 
1993; Olanow, C. W., A radical hypothesis for neurodegenerat ion. trends 
Neurosci. 16, 439-444, 1993]. ^^4133]^ £. 413 ^(neurodegenerat ive 
disorders)^ 7}^^ "?l*l7l^ ^*>» ^r^Hr^. s.*] , ^cflfif ^ 
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JL^S}- A}5\2) f^tfl^ 3. * -i-^Sj- 

^ ^ 7lE} ^°l*H~a- s. ^ <&r\. ^s. tflnV(hippocampus)7> & 
°1 °1tt «Jm>3Jo.3. <^H1^«^ ^§=3 ll^tr 55Z 

^^(acetylcholine esterase inhibitor)*^ ^^^r 0 !^^ *l5.°ll 

[Gagl iardi RJ, Neuroprotection, excitotoxicity and NMDA antagonists, 
Arq. Neuro-Psiquiatr. 58, 2000], <^11- *<H , NMDA *11MI, AMPA ^cHl, GABA S. 
^*fl, ^l5Ltfl ^^>fl, ^^^(nitric oxide) ^1*11, 
^7^1 (free radical scavenger), M-H# ^ -^F-eHHB ^ 3*fl*i|, 

^^^h acidosis), *1 (hypothermia) , iMMl (potassium 

channel act ivators)^ 7^o] X\^s\jl 

ne^M-, NMDA ^*cMlS ^^^^(dozocyilpin) (MK 801), 
^^E^(selfotel), >*flefl^H:S.(cerestat), ^ >iHS.^]-&^:(dextrometorf an) ^-°) 

^(nystagmus), 7^<y- ^ -ff-lHr^ , ji-g-%=o.S ^<^1 ^^r, 

^(paranoia), ^ ^^°J M-B^tf. a^, MPA 

NBQX7 r 7fl^5io.uf, -yzftr ^1^^^ ^.2.3. a] §°.3.*1 3 ^-g-7>^o] 
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^^2] o^ofl ^*>^, AMPA ^-8-^1^ «-<gSH| S]^ >0^^1i 
^^H^ 7l*l #^ TfaiCbasal forebrain cholinergic 

neurons: BFCNs)°l] 4}^°-5. ^^^S.^, AMPA ^-g-*U^ ^^l"!^^ 
oil <>r^ f^-S-tr ^Mr ^ SU^r 3-° 5- il^^cf . o]^ ^ AMPA ^^1* °l-§- 
*M tMoH'S *m*fl 7fl^ Als.^- ^ $Jt^ ^Al*>ol $icf[Weiss, J. H. 
et al., Basal forebrain cholinergic neurons are selectively vulnerable to 
AMPA/kainate receptor-mediated neurotoxicity. Neuroscience 60, 659-664].. 

4l%7H<%*\$r 4134IS3 5gJH* o}^ xMlfrJL, I^Mfe- 41341^3] 

*oMb^*r ^1^^ -n-^^ (synaptic pasticity)^- -fM*}^ ^^-Jl 9l^r. 5Etb 

oK^I^^t 41^13^ ^V^l ^3<Ll 7flAl^ ^ oi 

^ ^-g-^lSr ^l^^l^ ^-B-^ ^f^1 <^>MlS.# *l-"Ml ^vo. 

A. 

[«v^o] o]^ ^ 7l#^ AA\ 

^ <£zp. ^}a] ^##o] inj^li iLJl^-g-^T c1«:<H 71 

#:*H -f^tr 3l2f» M-Ef^l^ ^-t- t^sU ^-§- ^^Ml 353^. 
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0.5-50 i^Hr 5J^r ^-2-3. 

^l^CAsiasari Radix)-8r ^-^e]#(Asarum sieboldii F. MAEKAWA, Asarum 
sieboldii var. seoulense Nakai , Asarum sieboldii Miq.), ^^-^-s} -IK As a rum 
heterotropoides Schmidt, Asarum heterotropoides var. mandshur i cum Kitagawa, 
Asarum heterotropoides F. MAEKAWA var. seoulensis F. MAEKAWA) °1 e^jiS. ^-tf. 
c>^^ ^o]uf7f^ #al, ^7} ^JL 1mm 

tfl<q<£| ^ejl- ^zi & tf. -H = *l &7fl ^^Bi^l ^ *l-§- 3~ 5mm*l 

n>t^^l ^ofl zjo] 5- 20cm tfl^ ^7}- S°l XHr^ # 

^AflolzL ^31*>J1 ^#o) ojicf. 

^ ^#-§-£- "A ^-ff »1 ^-(methyl eugenol), oMVU^^-Casaryketone) , 
^Ull-Sr(cineol), * r H*(saf role) , e] 2.^ ( 1 imonene) ; -Fr^h^Ceucarvone) ^ ^ 
-fh; N-ol^-JfifJ 2,4,8. 10-£d]7>EflH^^l^]c > jgEm^Kpellitorin) ^ a>o> 
*l = (acid amide); (-) oW^VdCasarini.n) , (sesamin) ^ e|ZL\+; 

^(higenamine: #>y^«.) ^ ^s.ol = ; f-^- tf-fi-*^ , ^ 
^ el^Hl^l^-g-, #^<Sf-g-* M-Eftfl<H, ^^nf #] , ^f-, *fl<i ( ^l^fl, 7^ ^ o] 
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ir. -=-3-2.5. -5-§-5lJl &4(Zhu Y, Chinese Materia Medica: Chemistry, 
Pharmacology and Application, Harwood Academic Publisher, pp66-69, 1998). 

£ ^l^i* *im-a-, <hi^* ^ i vfl^i 4^ ^ 

■fM-g-ofl* 7>«V^1 5 vfl^l 80°C, w^^r^Tr 30 tfl^l 55TC<HM 15^- ^fl*l 48*1 
af^-^^Tfl^ 30^- vfl*l 12*1 # ^ffAS.^ ;fc£l^r *V 

^^KHarborne J.B. Phytochemi cal methods : A guide to modern techniques of 
plant analysis. 3rd Edt . pp 6-7, 1998). 

^ ^3 4l4l^##£r, ^71 7]7fl^l ^ofl M)*llL3.1fK\ ^#t_V ^ 

##.-§- °1] ^^"-§-°Hl ^r°l'jl. *>.°5. pH 2- 45. ^^sV<^ -g^^l tSSl 
f^S ^#*r -f, #55S-§-°ll -g-efl^lxl ^*>5}- _o 5 pH 9~ 

125. S^sf^ -f-^ fSllf^mt ^th-g-^HS. ^#5>J1, o]^ 
°im-i- €-^"-§- D Hl -§-*fl£l*l ^1^5. ^#<E>H -g-^°.5*i ^ 
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°H tSl£f:°l|M €-^"-8- n fl^ -StM^- 1:0.1- 1^ ^^S. f>}^ 
-g-nfls. ^#a1 -g-sfl^ «^«.o]l^ ^5.o] ^( a i ka ioids) Ir^l f"B-3<H 

^^5.0]^ (quaternary alkaloids) ^ N-Oxidel-o] tr-frs] 0 ! 544. 

^£}?1HH, ^f^, uflig iH-S^, -Si-Si, ^t-em, 

ofl ^ ^. ^- a] o]] s o]l ol ^ > ^S^^^^-^l^S^olH, #3., of^^l^ ^3l°Hl 0 lS. 

^ ##4rl- * *r 5d4. 

3*H. ^afl. ^HSf ^ 

^V-S-^ «r^sj M-o], a^, *fl^°11 ^ ^e}^ ^ 5a^.M-. 
0.1 500 mg/kg^ <£-§: ^ 13 t2] M« ^ 5U4. ^1*1 ^ 
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M^g. ^^S., ^H., M-o] ^ofl 4^ 

olnfl, ^]^:# £^MM|sl 1:0.2- 1.531 Ufl^ w>^S> 

^, °1 Efl = (terpenoids) ^ 2)1^ (phenol ic) 1-^1- 0 1 H-fi- 

^- ^o) 7 )^^ S^l-^r, ^>7l 2:^1- tfl*H 

0.5- 50 £$-S>fe 
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711, ^ 71^^ ^-g- *r€- 3^ ^1, ^ 3)^1* 3 

4 s 9X°-^, ##^l «<HH1 4^ ^3 ^B}]^. *]]^5}£]<H 

* 3tr ^Ml, ^# g -g-H ^<H1 tq-o^^Tfl oi-g.^ ^ ojr}. 

-M^Hl : ^1^1 ^#-§- ^12: 

^1# 250g* >*fl*I*H ^rM 2 i #*1* ol-8-SM 70% ^lfM: (750 ml) 3. 3$\ 
^r^\°AA. ^#iri- ^, 3*l*l-$-SHM (rotary evaporator )# °l-§-*H 

^MfrSKa. ^^^S^^(^ 1). 

^■^^ lOg-i- 4-^ -s-71-g-nfls. &^*l-7i sm-o], 200 me 

2] DflB]--i-: 1- (4:1)<H1 ^ 2M %#%2.3. pH 2l^*H fSSIf 

35] ^#*r£cf. ^ ^^i^U^ 2), 

^^^^(NE.OH)^ pH 10.2.3. ^tr ^ tSSlf:i^t (3:1)3. 2 

3 ^#5}$3tf, #SS.3L«-:°fl^(3:l)^ *ffe % 

^ 3). ¥^ Dfl€^rS. 321 ^#*rJL. ^-SV^CM 4)^ (-gr^ 

5)-i- ^ 7j-oj-^ ^ ^-^^i^H *] 3.3, A>-g-S r £cK 
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^tl°fl 1. n.^^ ^ ^ a] (Grease Gap assay) 

1) ^^ H o V ^ 

*JH cfl^^sl »$H^] (Wedges)"* ^ *z])<£ afl^Uwo 

compartment brain bath)°l] Q*]^ ^, -M^-ir -M ^*rSi 4 [Harrison NL, Simmonds, 
MA, Quantitative studies on some antagonists of N-methyl D-aspartate in 
slices of rat cerebral cortex. Br. J. Pharmacol. 84, 381-391]. 

H* 41^*1 ^^7l» ol-g-^c^ ov^ 2-3 mm* ^l^^fjl, M- 

Jf^* ^^1^5. 500-600 urn ^(coronal section)-!- ^]2i 

is}^ wfl^l (oxygenated Krebs medium)^] , 

f^°-5. c^^^4 ^ ^(corpus callosum)-g- i^Kr^ cfl^^^^ol 

1.5 mni^ZL x ^o] <%)*]s. ^j-^cf . #£0^ ^s]-^ EL^ «fl*Hl 2 

y o v ^l : f, Sfl^llr* -T- t 1 ^^ iiefl*?! wfl^(two compartment brain chamber)°ll 
jioj- ZLB^(high vacuum silicone grease)* ^^a|-o] S 

^ ^s] s.^- i-g-<3- 2 m.e^ ^slsl a^«fl*l* ^^m^-. *fl^#*(-g-^ 

1. 2, 3 ^ 4)-§- ^ofl io U g/m^ ^£5. lO^g-^Hl -f^M 

JL, ^^-^ oj-n] x^aVo] AMPA(a-amino-3-hydroxy-5-methyl-4-isoxazole 
propr ionic acid) (40uM)* 2^V ^, ^S^l^ d.c.3l^« Ag/AgCl 

^i^"* -§-*H ^^sj-ZL, o}* ^#7] (amplifier)* M-fc * D -$^ 

SaM^CMcLab Data Acquisition System)^- °l-8-SH ^^^].o|cf. 
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2) 

AMPA°fl ^ ^-^(depolarization) -frik-g: ti^M)Z.2] 

AMPA 40 uM* ^ j±efl°l afl^Ctwo compartment brain bath)°f| ^f-^tr ^-f 

0.79 mV^l #^-^ol ^-iS)^ aVig, /il4l^#-§-(-g-^ 1)(10 ug/ra£)* ^^e|^r>Jl 
AMPA* ^Mtr 34- , ^2-7> #<H#£^i- ^ 9X^. SEth £ IB 

^#(£-3 2, 3 ^ 4)ofl ifltr ^^<Hl 91°}*], ^ 2 
2]- 3-^ AMPA^ll 2}*r iNt^H e ^-8: "1*1*1 5- 2^1 v+E|-\* w> 

t]} s.3fl^o]c( terpenoids), ^1^^ (phenol ic) #^^1 
4^°J(sesamin)4 ^ ^^-lr* *1)£)tr, ^1^## ^ 7lEf ^ 

-HH°fl 2. M]Z. >$^-§- (MTT assay) 
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l) 

MTT nl£.4*=3<>} %^r^JLi(dehydrogenase)^ tf]^^}^ 

^-^s>^ « 0 >^ tjjjE-g-^aW ^sHr^^ (mitochondrial redox potential)^ 

M}£. ^-Ir-i: ^j^m ^3. ol-g-=li=f(Mosmann et al . 1983). 

-g- ^*MH^ M)SL^ *$^-£-9r % Vo r^7l ^ 414! ^ 

##°] ^7>^ wfl<#^_2.5. 2^}Kl wfl<#£ 45°H, MTT >M oi: (Sigma( USA) ; 3 -[4 (5 - 
^v\}^EJ\o}^-2-<^]-2,5--c]^\)'d Eflm^a]^- ti.5.n|-olc(3_[4 i 5_ dimethylth i azol - 
2-yl ] -2, 5-di phenyl tetrazolium bromide)-!- PBS( phosphate- buffered saline)°fl 
^ o^*]- jjl 2}^ 0.5 nig/in^ ^£5. A ^Hr^, 37 T^H 3*1# wfl^ 

3.^1 (tetrazolium ring)!- ^-sflsj-c*) ^-8r i^. nj-^formazan)^ ^^^>S. 

o}% ^c^-oi\y] $\-s}o^ ioo fd DMSO^r 10 vi Sorenson glycine buffer(0.1M 
glycine, 0.1M NaCl , pH 10. 5)*- $7}a>}5L, 570 nnHH ^is\<%r± . $\2i 

2) ^i]^ 

^^^2f £■ 3°11^^ ^-ol, NGF ^^S. ^l^^liS. PC 12 

415. °fl AMPA (40 uM)-8- ^4- ^ 50% ^^9] M)^7} 41^1 

^##(-§-3] 1) (10 ug/m«)-g- Q 34- ^11^1 90% o)^o_s. 

EEth 5- ^o] ^a]c^1 loflA^ 2> 3, 4, -g-*} 5# 
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£4. &n 47} ^^*>7fl AMPA°1] 2] Q Al^^lS ^-i- q*}*}^. 

S. 5°1H^ ^-o] C6 o>iaAfla(C6 glial cell)^ ^-f , AMPA 

(40 uM)-ir ^e|*>^ 35%^ /fl5.7> ^Tfl^fe ^##(-g-sl l)-g- ^ 

e)^- ^-f ^]5L^ ^-§-o] of 10% oicf. 

ZnCl 2 ^ ^15L^}HH -frE| ej-cl^-g- Afl3E.£#-fr 7 r *}*r , 

S. 6<M4 ^-o] ZnCl 2 (100 liM ) -§r ^^*H C6 o}i>|]iofl ^s^o] $ ^ 

-g-Sj l, 2, M 3, ^-5] 4 ^ ^-^ 5# ^l^tl- M ZnCl 2 <>11 S] *V 

Aj-s).^ 100% SI^-a]^ ^-£-3} Aj-Eflsq. -^-A>5>711 -HliEfil ^^-Ir-i: -M*]^ 

^ 4fe ZnCl 2 °ll £R> ^ A o v * 58% 2)4*1^ ^JL ^3*} 

-StM 3. 7)*\ (NaN0 2 assay) 

1. NaN0^7l^ 

NaN0 2 ofl 33r ^ -&4itflA} 71^ ^ ^^tt 

I^tr 91^3- "£3^ 5icf[Schindler-f-, Nootropic drugs: 

Animal models for studying effects on cognition. Drug Develop Res 4: 567-576, 
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1984]. NaN(VHl ^ tJW oxidative metabolism) #ofl^ 

7l<*#°fl^r *\3. 91^. nJ-eH, ^ NaN0 2 °1l£] 

vfl^ tt^m. ^ SX^r. 

■ 1) ^^ y o V ^ 

-§-^33(20 g) o\) D-i: 100 mg/kg, i.p.S. ^*}:n, 60^ 

^Ml NaN0 2 l- 250 mg/kg, s.c.S. ^>§>ji Jr^oj ^^]^- a])?]-^^ a] ^V-g- 

t> £3 2, 3, ^-^ 4, -SrS] 51- 100 mg/kg, i.p.S. ^^}JL, ^7) 

& NaN0 2 7l^Al^^- a^J^c}-. 

2) 

^;g-4 £ ufE}-\+ v}9±£o] t NaNOz^l ^1$ ^flS. <?!*}■ A>n c v 

-n-H *1*HI 1) (100 mg/kg, i.p.)^: £*1 21$ ^ 25% 

Hi$, £3 2, 3, 4 ^ 51- ^4, ^ 8ofl^i M-E^-vl- ^ ^-o] , £-3} 

4^ 14 7l^^ ^^131^(25% ^7f)* iL^li 

^, *9 2fe 7H V #3$ 71^^ #^1Jl4(50% f^j-)# q-Eftfl&cK 
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*\-*°], #7} ^n^o) tt^rZ X^7\ 9X^*]* fl*H, £3 

2* 10 mg/kg-8-^S. ^^^>ZL, 60^ ^ NaN0 2 » ^sKz Jr^c] ^^o] 

^ nfl ?>*]o} a]^>^- ^ij., tfls-g-ofl w^M 50%^ 7l^^ f^J:*r« -fr^ 

3>^cf(£ 9). 

2. 8^:^ ^ Va > p l^(8 arm radial maze) 71^*1^ 

NaN0 2 7l^Al^o]l^ ^^*V 7l^^ ^^1Jl4# JiSl M 1, 2 ^ £-3 

41- 7]*^ ^ JL^r-fr^l- ii v ^7l 8 ^ u o^f D IS.(8 

arm radial maze) 71^a]^^- a] eJ^r^cH Ikonen S, Riekkinen Jr. P, Effects of 
apamin on memory processing of hippocampal-lesioned mice. European Journal of 
Pharmacology 382: 151-156, 1999). 
1) 

^°o v -¥-^^ 3^ 20cnHH, Qo] 25cm, 15cm, # 6cm^1 arm 871)5. ^ 

4. ^1^7l?_V ^ofl^. 8 7fl£] arm ^ 47lH'£ 5jo|f _od} j z| pj-^nj-tf ^ 

47i]^ ^Srsm. *h 5L^ 7 } ^*i7m- i5-g-*i-*i # 

c}. 71^-2-fr (working memory error)^ *H1 #52 ^ arm* cJ-a] 7>fe 

^^*>^, % v ^7) <^^. ^-(reference memory error)^ ^1 &-8r arm* 7>-b 
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^^-S. ^Sl*>^cf(Gamoh S, Hashimoto M, Hossain S, Masumura S, Chronic 
administration of docosahexaenoic acid improves the performance of radial arm 
maze task in aged rats. Clinical and Experimental Pharmacology and Physiology 
28: 266-270, 2001). ^ 1, 2 ^ 4 » ZfZf D fl 'U 10 mg/kg^: 5<£& 

2) -€^m^r 

£ 10<M tL±= tij-fif ^aE^l^^Hr £3 1, £3 2 £ 41- ^f- 

<^«> ^4- 012^1 Zf^r 38%, 50% ^ 50% ^Bisq^^. ^^-S-^Rr 

M 1, 2 £-3} 41- ^^fV ^-f tfl2:^ofl al*f°i ZfZf 48%, 63% 3l 74% 

^i*>^cf. ZLE|JL BjoUfr s.^- Bjfetfl ^s]fe. 4=^^ ^4, 1, 

«.s]2 £ ^-a 4 ^ ^ cfls^-cH] a] z^o} zj-z}- 55%, 61% ^ 58% 

4. 4>J0^##^ 3^-8*1^ 
1) 

20 g ^£2] ICR n}4-i 25n>e)« 23 °C , A o V ^£ 50%, ^S. 150- 300 

^(Lux)Sj -g-l-Ajoil^ l^<|Jz> A>^-tV zj- 5°V^^ 55^.S i-PM ^*]^^ 

-gA]ofloflAl Afl<J ^#-§-(£*> 1)# 0.1 % H^(Tween) 80°fl *r*l 5 

ZLl-S] o>-?-i«Hl 7 A 7 A 100, 1000, 3000, 5000 % 10000 mg/kg2} IS) ^ 
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ZL^Jl ^<*j 7 <^^|) 4^if ^A>A]^ Sfl-^SKlI ^0.3. ^ ^7l» 

2) ^^-4 
1)21 LD50 3,400 mg/kgilS. M-B}#tJ- . 

*11*1H 1. 3*11 

*}7lS} S^°H ^ ^s^iis. A A 



1-1. 

^a]^ nflE}-^- ^#-§- 500.0 mg 

-B- 1 ^- 500.0 mg 

Hth 5.0 mg 

n>nv|l^ ^Eflo>eflo]E 1.0 mg 

1-2. 

a] uflEj--|- 50.0 mg 

-fr^ 50.0 mg 

^■3. 0.5 mg 
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0.1 mg 



1-3. 3*11 



50.0 mg 
50.0 mg 
0.5 mg 
0.1 mg 



2-1. 



^A]o} nfl^ 



1500 



iEflo)-s.Al : n>ZLvll^ BP 



500.0 mg 
10.0 mg 
100.0 mg 



2-2. *3 #*fl 2:^1" 

M}*±2) ^-%r tSSIt *a| 50.0 mg 



34-20 



1500 



itflo>a.A>P>zitil^ BP 



1.0 mg 
10.0 mg 



2-3. sg-£*fl 



^ 1500 



iEflo>e.A] : o]-zLi.il^ BP 



50.0 mg 
1.0 mg 
10.0 mg 



^o]e ^ ^^##-8: 7}*}<q 60r°fl^ -8-«flAl^l * ^^>J1, 7}sH 
150 m£S 



3-1. 



5.0 g 
95.1 g 
80.0 mg 
16.0 mg 
to 150 mC 
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3-2. *}^*\) 

4413 nflEM: ^#1-^ tlSlf £-3J 5.0 g 

^ 95.1 g 

nfe}-^-AlHll^oi]ol e 80.0 rag 

3^5}^- a] i^^all^l H 16.0 mg 

x$x\}*t- to 150 mC 

3-3. a] 

4413 ^##3 ^-fr ^ 5.0 g 

^ 95-1 g 

5]-5->-^a1 o] e 80.0 mg 

sfef^-A] n^^^i 0 !! °1B 16.0 mg 

^l^r to 150 ml 



*>7]3 ^^--i- ^^1 ^l^-^S. ^lS}-^, ^r^^^l ^ 

4-1. ^*fl 
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Dfl^ 



4-2. 

^-^ 500.0 mg 

ol^^-^- 20.0 g 

^VS}-^1^ 5.0 mg 

^lll 2>e}-^-Alu3]^o]iol e 2.0 mg 

^*H^r to 100.0 ml 

4-3. 

AflA]^ d,]^ ^^r°) v\)^ ^ 500.0 mg 

^Sf-^ 20.0 g 

^sj-^l 5.0 mg 

Dflig nf&l^-Alujls^ol e 2.0 mg 

^l^r to 100.0 me 



500.0 mg 
20.0 g 
5.0 mg 
2.0 mg 
to 100.0 ml 
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^\}Si^O_S. JtfS, ^-*H ^ ^-g-tb 



5-1. 

^llM: ^r## 50.0 mg 

-B-^- 100.0 mg 

1"3 5.0 mg 

5-2. 

^l^l^l ^#1-^1 WS-S-S.^- &n 50.0 mg 

-^-^ 100.0 mg 

5.0 mg 



50.0 mg 
100.0 mg 
5.0 mg 



5-3. 
^3. 
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*>7ls1 ^«.o. ^a>^]^ 2.0 ntf^ -g-^s} ofl^ofl 

6-1. 2£<$# 

Afl-a^ Dfl^a- 

H-S 80 



50.0 mg 
1.0 mg 
1.0 mg 
to 2.0 mC 



6-2. 

^##2] #S.S.5L# £3 50.0 mg 

-tVsi^cMMI 1.0 mg 

80 1.0 mg 

^l-§- ^JK 1 to 2.0 M 



6-3. S^l- 

nfl^ ^##3} d]]^ «-SJ 50.0 mg 

-y-3|-«o v *Ml 1.0 mg 

80 1.0 mg 

^Af-g- ^-fHr to 2.0 m£ 
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2] 

*fl Si<H A i. 2^-§-°fl cflsV^ 0.5- 50 

3] 

*fl l*eM ^^H, ^^1^##0] /flAl-a- ofl^-g;, ofll£-§. ^ E}-^ 1 

§-S] -B-71-g-n)]^ ^^^.nflS. ^^l^r 3* ^0.5 S>fe 
4] 

^^-g-nfloi] ^o)jl, p H 2-45. #3.3.i*.2. 

5 ^#*V fSiifoi) -g-*flsl*l ^^S^iLS. pH 9- 125 

-I; £^-g-nfloj| -g-*fl£l^ °M^5 ^ ^# , S-^JL5*| <H 

53 -I- ^°-5 *Rr 
5] 

*fl 11M1 ^^Ai, Jf.^afl ^ 5p-^]# 3 iW^r ^-1: ^-°-5. 
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[3^*3- 6] 

*ll SW*1, -SMI, 3*1, sg^. «^!, oflo^^ ^. 

3- H^li ^.J: ^ 71^^ ^*]-g- 

[^T 1 * 7] 

i 

^ fh^ 1 4^1 £ ^H)^, t^S 

t= ^.2.3. *Rr 7l^^ f^-g- 

8] 

z\] 7%H1 &°W, #^^11 tfl*H 0.5~ 50 f^%S 

^^-S. 71^53 ^.g. 

71^^ ^-g- 
10] 

7^H1 floW. ^1. ^Ml. ^^M. °fl^^. 

5 7]^^ #*l-§- 
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[51 3] 



PC 12 ^3. 




AMPA 1+AMPA &m 1 



[-c- 4] 



PC 12 ^15. 




iflSS AMPA 2 3 4 -£3 5 -g^ 2 3 -£3 4 5 

+AMPA +AMPA +AMPA +AMPA 
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C6 <>}iMl3£ 




tfl3:5 AMPA 1+AMPA 1 



C6 ^>5l^i 



0.3 

0.25 

0.2 

0.15 

0.1 

0.05 



9l *** j$Sl *** *** 

I ■ I ■ ■ I ■ 

iflM Zn 1 £-32 £^ 3 -gr3 4 £-3 5 

+Zn +Zn +Zn +Zn +Zn 
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IS. 7] 



NaNO, 7l^A]-^ 



30 



3 25 

<ir 20 

"FT 



15 




-gr^ 1 



[51.8] 



NaN0 2 7l^A]^ 



40 

* 30 
£ 20 

.4- io 

0 



■ III! 

tflS? £3 2 £s? 3 €-3 4 S-sa 5 
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(5« ^) 



*2 71 J2.^ 
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